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increase with the time, which in general is not possible, as the
transient must decrease with the time, by the power dissipation
in r and g.
Standing waves and traveling waves, in which the coefficient
in the exponent of the time exponential is positive, that is, the
wave increases with tfie time, may, however, occur in electric cir-
cuits in which the wave is supplied with energy from some outside
source, as by a generating system flexibly connected (electrically)
through an arc. Such waves then are "cumulative oscillations."
They may either increase in intensity indefinitely, that is, up to
destruction of the circuit insulation, or limit themselves by the
power dissipation increasing with the increasing intensity of the
oscillation, until it becomes equal to the power supply. Such
oscillations, which frequently are most destructive ones, are met in
electric systems as "arcing grounds/' "grounded phase/7 etc.
They are frequently called "undamped oscillations/7 and as such
find a use in wireless telegraphy and telephony. Thus far, the
only source of cumulative oscillation seems to be an energy supply
over an arc, especially an unstable arc. In the self-limiting cumu-
lative oscillation, the so-called damped oscillation, the transient
becomes a permanent phenomenon. Our theoretical knowledge of
the cumulative oscillations thus far is rather limited, however.
An oscillogram of a "grounded phase " on a 154-mile three-
phase line, at 82 kilovolts, is given in Figs. 44 and 45. Fig. 44
shows current and voltage at the moment of formation of the
ground; Fig, 45 the same one minute later, when the ground was
fully developed,
An oscillogram of a cumulative oscillation in a 2500-kw. 100,000-
volt power transformer (60-cycle system) is given in Fig. 46. It
is caused by switching off 28 miles of line by high-tension switches,
at 88 kilovolts. As seen, the oscillation rapidly increases in in-
tensity, until it stops by the arc extinguishing, or by the destruc-
tion of the transformer,
Of special interest is the limiting case,
— s = u\
in this case, u + s = 0, and the exponential function of time
vanishes, and current and voltage become
I as {o€sfefX C0g (^ =f W — 7),
e n Co<* a cos (<£ =F w - 7),

